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The Link Between 
The Class and Its Future 


Engineering students who read technical magazines during 
their junior and senior years enjoy an advantage over those 
whose education is confined strictly to classroom work. The 
technical magazine links school work to the future work of the 
student. It gives him a clear view of present day practice, 
trues his perspective, fits him for a flying start after graduation. 


Choose the magazine that will help your classes from 


this list of 


McGraw-Hill 
Engineering Periodicals 


Electrical World 


For electrical and mechanical engineering 
students. It covers every activity of the 
electrical engineer. Published weekly. be 
° ne Student Rate $2.50 in U.S. an 


Electric Railway Journal 

For students who intend to specialize in 

the transportation field. Design, construc- 

tion, operation, management. Weekly. 

rate $2.50 in U. 8. and 
a 


Metallurgical and Chemical 
Engineering 

For chemical engineers and metallurgists. 

A great technical newspaper. “pg 4 

$3 a year. $2.50 to students in U.S. a 

Canada. 


Engineering News-Record 


The acknowledged authority in the field of 
civil engineering and construction work. 

Published weekly. $5 a year. Student 
Rate $3.50 in U. S. and Canada. 


American Machinist 


Gives the student an insight into workaday 
machine design = constructior ; machine 
op ma hine tool ‘operation 


and methods of marketing machinery. 
Weekly. $4 a year. Student Rate $3.00 
in U. S. and Canada. 


Engiseering and Mining Journal 


Deals broadly and efficiently with the metal 
mining and metall of minerals other 
than coal and iron. eekly. $5 a year. 
Student Rate $3.00 in U. S. aa Canada. 


Power 


For students desiring a knowledge of power 

t engineering and the ee and 
transmission of power in all industries. 
Weekly. $2a year. Student Rate $1.50 
in U. 8. and Canada. 


Coal Age 


It deals with every phase of modern coal 
mining and coke manufacture, including 
the production of by-products ; fuel mar- 
kets; contracts and prices. Weekly. $3a 
year. Student Rate $2.00 in U. S. and 
Canada. 


Electrical Merchandising 


Equips the student with excellent working 
knowledge of the selling of electrical appli- 
ances and electric service. Monthly. $2 
a year. 


McGraw-Hill Publishing Co., Inc. 


NEW YORK 
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The New Westinghouse Type OD 
Safety Fuse Box 


Heavy Spring Contraci. 
the only live parts 


Expulsion-Type Fuse 
Tube held in clips. Easily 
detached with one hand 
Chps do not carry any 


Toggle-Lock positively 
holds door closed and 


J, insures Contact 


Porcelain Expulsion 

Bushing witn large 
opening close 
under tuse tube 


Double Screw 
Terminals in line 
with bushings. 


Pillar Porcelain Insulator 


Door reinforced at top 

and bottom to prevent 

warping 


Extra-Heavy 
Porcelain Bushings 


Safe, 

because when the door is 

open the fuse is entirely disconnected 

from both line and transformer, and can be 

handled with bare hands in absolute safety. 
Easy to Install, because light in weight and 
provided with cross-arm hanger. Leads are clamped 

firmly in double-screw terminals without soldering. 
Convenient, because the blowing of a fuse is indicated 
without removing the fuse tube for inspection. 

Capacity, up to 30 Amperes, 7500 Volts. 

Size, 714” wide, 734” deep, including overhang of roof, and 
1334” high. 

Weight, Io pounds. 
Shipments, at once from stock. 
Send for Descriptive Leaflet 3988 

for full particulars 
Westinghouse Electric & Manufacturing 
Company 
East Pittsburgh, 
Pa. 
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Just Issued 


Business Law for Engineers 


By C. FRANK ALLEN 


Mem. Mass. Bar, Am. Soc. C. E., Am. Ry. Eng. Assoc., formerly Pro- 


| fessor of Railroad Engineering, Massachusetts Institute of Technology. 


This book presents the basic legal principles which enter into en- 
gineering relations. It makes no attempt to furnish a complete legal course, 


but to show the engineer those features of his work in which the legal | 
aspect is important as well as those in which there is need of expert legal | 


advice. 


The first part takes up the fundamentals of law which every engi- 
neer should know. 


The second part shows the application of these principles to the 
daily work of the engineer, in respect to advertisements, bidding, pro- 
posals, contracts, bonds and specifications. Typical forms are included. 

456 pages, 6x9, buckram binding, $3.00 


By the same Author 


Railroad Curves and Earthwork 


Field and Office Tables 


- Used in 80 per cent. of the leading engineering schools. As a textbook | 


for the class room and as a handbook for the engineer in practice, this 
work has received unqualified approval. 


Published in two forms 
In One Volume: 516 pages, flexible leather, pocket size, gilt edges, $3.00. 


In Two Parts: RatLRoAD CURVES AND EARTHWORK, 234 pages, $2.00. | 


AND OrFiceE TABLES, 282 pages, $2.00. 


McGrawsHill Book Co., Inc. 


239 West 39th Street NEW YORK 
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THE INDICATIONS OF A NATURAL APTITUDE 
FOR MECHANICAL ENGINEERING. 


BY SANFORD A. MOSS, 
Lynn, Mass. 


The writer firmly believes that a person is successful in any 
eareer because of a fundamental natural aptitude, of course 
developed by education. Neither aptitude alone, nor education 
alone, accomplish much, but the combination gives success. 

It follows that it is necessary that a young man should 
select a profession which suits his natural abilities. He should 
choose to be a doctor or a lawyer or a civil engineer, or any 
one of a thousand other things in accordance with his native 
aptitude. The writer believes that observation of the play 
and natural preferences of a boy and youth will give indica- 
tion of fundamental aptitude, and this theory is elaborated 
below for the case of mechanical engineers. 

A grave responsibility also rests upon the faculty of a 
college which undertakes the training of a youth, and there 
should be certainty that aptitude exists. It should not be 
possible for a student to waste one, two, or three years in study 
for a certain profession, only to find that he is not fitted for 
it. The writer believes that examination by the faculty, of 
the marks received in certain subjects in the first year of a 
mechanical engineering course will indicate whether or not 
aptitude exists for this profession, and this matter is also 
elaborated below. 

If only we could use astrology or phrenology to guide us in 
these matters! If only we were born with a little tag indicat- 
ing the career we should select! Possibly at some future date 
there will be devised definite methods whereby a person’s 
aptitude may be found, and which will definitely rate him just 
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NATURAL APTITUDE FOR MECHANICAL ENGINEERING. 


as the Binet-Simon tests rate the intelligence of a child. In 
default of such definite criteria a few thoughts are given in 
connection with mechanical engineering alone, with the hope 
of creating discussion and doing a little to assist in the solution 
of a very important problem. Something will be accomplished 
if nothing more is done than the direction of attention to the 
problem. If the ideas given have any merit, similar ones 
should be presented by members of other professions. 

The seeming attitude of a college faculty which undertakes 
the education of a young man is the assumption that he knows 
what he is doing when he registers for a certain course. We 
will first suppose this a proper point of view and that it is 
wholly the responsibility of the young man to make a proper 
selection, and that the university is not in the least interested. 
What then are the signs which should lead a young man and 
his parents to select the career of a mechanical engineer ? 

Discussion of this subject with a great many successful engi- 
neers seems to indicate that the requisite things are ability 
at elementary mathematics and a liking for machinery. There 
should be study by the young man and his parents as to 
whether as a child and a boy there has been this liking for 
elementary mathematics and for machinery. Did the boy 
even when ten or twelve like to fix up things around the house, 
repair furniture, fix the lawn mower or clothes wringer, and 
prefer mechanical toys? Did the boy when twelve or sixteen 
make water wheels or engines or mechanical playthings of 
any kind no matter how crude? Did he like to watch ma- 
chinery in motion and to ask questions as to how machinery 
operated? Was he inquisitive as to the ‘‘reason why’’ in 
mechanical matters? One thing which all engineers with 
whom the writer has talked did, when boys, was to tinker with 
clocks and watches. In fact, the writer almost believes if a 
boy has never taken a clock apart as a matter of interest, that 
he will never become a successful mechanical engineer. This 
tinkering with machinery need result in no highly finished 
product. The actual results may be extremely crude. The 
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NATURAL APTITUDE FOR MECHANICAL ENGINEERING. 


machines constructed may never operate. The thing which is 
to be sought for is a natural liking for moving machinery dur- 
ing childhood. 

Such instincts as those mentioned probably exist in the case 
of a boy fitted to become a mechanic of any kind, as well as 
a mechanical engineer. That is to say, a boy who exhibits 
such traits may be fitted to become either a skillful mechanic, 
a shop foreman, a power plant operator, a construction 
foreman, or anything else intimately connected with ma- 
ehinery. The criterion which indicates that the boy should 
finally go to college and take up a course in mechanical 
engineering is the additional liking for elementary mathe- 
matics. The boy must be good at grammar school arithmetic 
problems, high school algebra and geometry, and possibly also 
at high school physics. Ability in manual training work in 
the high school is often taken into account. However, ex- 
cellence in manual training work is often merely an indication 
of general dexterity with the hands, and this is not an essen- 
tial for a mechanical engineer. Many a good mechanical engi- 
neer would make a poor machinist. There is no necessary 
connection between manual dexterity, and mental ability to 
handle engineering problems. 

It is quite probable, as a result of careful study by a young 
man of college age, and by his parents and teachers, in the 
general directions above mentioned, that a proper decision 
may be arrived at as to whether or not a course in mechanical 
engineering should be undertaken. But unfortunately such 
careful study is not often given. Fortunately present-day 
American boys do not have professions selected for them in 
order of their birth, the oldest son to the military professions, 
next to law or medicine, and next to theology. However, even 
though we are beyond this stage, many professions are selected 
on insufficient grounds. <A profession is often selected be- 
cause some friend has done well at it, or because it seems to 
be a rising business, or because there are good opportunities 
for making money, or for many reasons other than that the 
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young man has natural adaptation. It should be the duty of 
college officials to discover such cases and prevent the pursuit 
of an improper course. What then are the college courses 
which should primarily be considered, in arriving at the de- 
cision as to whether the student should continue in mechanical 
engineering ? 

The situation is complicated by the fact that undergraduate 
work in mechanical engineering is devoted only to instruction 
in fundamentals used by the professional engineer. There is 
little actual contact with the sort of problems which the prac- 
ticing engineer must solve in designing, constructing, and 
operating machinery. The nearest approach is found in the 
customary courses in machine design, kinematics and mechan- 
ism, machine drawing, mechanical laboratory and experimental 
engineering. 

In order to ensure success in mechanical engineering there 
should be proficiency in such a group of courses. There 
should also be proficiency in physics, and in elementary col- 
lege mathematics. This probably completes the list where 
proficiency is an absolute necessity. There are a great many 
other things in which proficiency is desirable, but not impera- 
tive. This includes languages, higher mathematics, calculus, 
mathematical thermodynamics, mathematical hydrodynamics, 
and manual dexterity in shop work. 

It is obvious that it would be desirable to have as many of 
the courses as possible of the group in which proficiency is 
essential, given in the freshman year. This can certainly be 
done with physics and elementary mathematics. It is not, 
however, now customary to give subjects such as machine 
design, kinematics and mechanism, mechanical laboratory and 
experimental engineering, in the freshman year. The writer 
proposes, however, that courses should be rearranged so that 
this can be done. 

In a preceding article* the writer has endeavored to demon- 


*“*On the Natural Method of Learning,’’ Engineering Education, 
p. 145, No. 3, Vol. VII. 
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strate that it is possible, and in some cases desirable, to give 
such courses without previously having given the traditional 
preparatory courses. For instance, mechanical laboratory 
and experimental engineering, if given in the freshman year, 
would require that a great many principles, formulas, and 
methods be given to the pupil arbitrarily for use in working 
up the tests. All of these principles, formulas, and methods 
would at a later point in the college course be developed 
rationally. The writer believes that the student would be 
very much better able to learn about this rational development 
if he had previously used the subject matter in his mechanical 
laboratory work in an empirical way. Similar remarks apply 
to machine design. In other words, the proposed plan is a 
positive advantage from an educational point of view, inde- 
pendently of the advantage from the point of view of the 
present article. 

A procedure such as that proposed would put the pupil in 
actual contact with mechanical engineering matters in the 
freshman year. This would enable the pupil and the faculty 
to reach a conclusion as to whether there was sufficient pro- 
ficiency to warrant the continuation of the course. 

In some eases the freshman college year is devoted to train- 
ing in engineering in general without any specialization for 
mechanical, civil, or electrical branches. In such cases a 
similar procedure could be adopted and the first year’s course 
could be arranged so that the marks would indicate whether 
there was aptitude for engineering in general. 

The second year’s work for mechanical engineers would 
then be laid out as above indicated, and the marks would 
indicate whether or not selection of this particular branch of 
engineering had been correctly made. 
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THREE-PHASE LABORATORY PLUG BOARD. 


BY F. W. SPRINGER, 
Professor of Electrical Engineering, University of Minnesota. 


As shown in the figure, three 15-K. W. transformers are 
connected in delta to a 2,300-volt, 60-cycle, 3-phase power line 
and the three independent 115-230-volt three-wire secondaries 
are carried through fuses, three 3-wire single-phase watt-hour 
meters, and circuit breakers to the plug board. Each terminal 
of the three-phase secondaries ends in a four-point terminal 
on the board for convenience in multiple plugging. 

The board is used as a source of single- or three-phase power 
in testing motors, ete., the various combinations of 115-230 
volts sources in delta, star, ete., giving a considerable choice of 
voltages. The board also offers opportunity for experimentally 
demonstrating the relations of voltages and phase angles when 
connecting independent voltages, having 120-degree phase re- 
lations, in delta, star, ete. 
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THREE-PHASE LABORATORY PLUG BOARD. 
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PORTABLE POLYPHASE SWITCH BOARDS. 


BY F. W. SPRINGER, 


Professor of Electrical Engineering, University of Minnesota. 


The figures illustrate two portable polyphase switch boards 
for pedagogical purposes. Westinghouse and General Elec- 
tric central station instruments are used respectively on the 
two boards. Each board is supplied with two sets of current 
transformers connected with suitable double throw switches, 
giving two current ranges. The potential transformers have 
several taps giving voltages up to 300 volts. 

It is planned to build a third board arranged to make use of 
portable current and voltage transformers so that much wider 
voltage and current ranges may be obtained. 

The common uses of the board may be briefly outlined in de- 
tail as follows: 

1. An exhibit of individual central station instruments. 

2. The cases of the instruments are frequently removed in 
order to study the principles of design and operation of the 
various instruments. 

3. Calibration and inter-comparison as of the wattmeters, 
ammeters, voltmeters, power factor meters, etc. 

4. Illustrations of the principles of the methods of connect- 
ing polyphase central station instruments, made particularly 
clear by the use of white, insulated wire for the potential cir- 
cuits and also by suitably grouping these circuits and by 
using different sizes of the wire for the other cireuits. The 
switch board is accompanied by blueprints on compo board 
showing the wiring both from the front and from the back. 
The skeleton frame makes circuit tracing a simple matter. 

5. The boards are frequently used in behavior or operating 
tests in order to illustrate general principles, especially those 
arising in starting machines of various types. 
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PORTABLE POLYPHASE SWITCH BOARDS. 


Back View, WESTINGHOUSE BoarpD. 
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FRONT View, WESTINGHOUSE BOARD. 
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PORTABLE POLYPHASE SWITCH BOARDS. 


Back View, G. E. Boarp. 
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PORTABLE POLYPHASE SWITCH BOARDS. 


Front View, G. E. Boarp. 
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PORTABLE POLYPHASE SWITCH BOARDS, 
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PORTABLE POLYPHASE SWITCH BOARDS. 
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PORTABLE POLYPHASE SWITCH BOARDS. 


6. In solving central station problems, some of which arise 
during the summer vacation work of students in central sta- 
tions, also in connection with standard central station opera- 
ting problems, such as synchronizing, power factor changing, 
ete. 

7. The boards are sometimes used in performance tests of 
motors, generators, transformers, ete., where the greatest pos- 
sible accuracy is not demanded. 
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ENGINEERING GRADUATES AND INDUSTRIAL 
DEMANDS. 


BY L. W. W. MORROW, 


Associate Professor and Acting Director, Dept. of Electrical Engineering, 
University of Oklahoma. 


The current technical press has contained several articles 
regarding the capabilities of engineering graduates in the in- 
dustrial world. At the meetings of the various technical soci- 
eties there have been frequent criticisms of present educational 
methods and engineering curriculums. 

It is alleged that the present curriculums are unsuited for 
modern industrial conditions; that educators are too academic 
and are not in touch with the progress of industry and the 
problems encountered in the commercial field ; that educational 
methods are antique and inefficient; that the content of the 
curriculums is out of date and unbalanced. 

Charges are made that engineering graduates are lacking in 
thorough training and knowledge; that they use bad English; 
that their knowledge of fundamentals is very hazy; that their 
training makes them more suited for designers than anything 
else; that graduates have no knowledge of commercial meth- 
ods, apparatus or economics; that as a whole the graduates 
have a hazy idea of several things but accurate knowledge of 
none. 

It is stated that engineering graduates are from one pattern; 
that initiative and personality are repressed rather than cul- 
tivated; that they have become inaccurate and lazy through 
improper training. 

Other criticisms are made but, in general, the foregoing 
statements express the sentiments of those advocating reform 
in curriculums and educational methods. The men who make 
the criticisms are industria] engineers; men who judge engi- 
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neering schools by their product and its fitness for their re- 
quirements; men who demand efficient employees; men whose 
viewpoint is necessarily that due to their environment. 

These men are unaware of the fact that engineering edu- 
cators have been working to improve curriculums and educa- 
tional methods for the past ten years through the Society for 
the Promotion of Engineering Education ; they do not know of 
the great strides made in the field of engineering education. 
Their criticisms are strictly selfish and are made solely from 
a commercial viewpoint. 

On the other hand there are enough criticisms to cause engi- 
neering educators to pause and consider them. The criticisms 
may be just in some respects; there may have been too great 
a tendency to remodel and change engineering educational 
methods and curriculums from a purely academic point of 
view. From an analysis of the criticisms it may be possible to 
consider more specifically industrial demands. At al] events 
the criticisms should be considered with a view to eliminating 
them through educational campaigns or through educational 
changes. 

A consideration of the points alleged leads inevitably to a 
historical sketch of the growth of engineering and changes in 
industrial conditions; the growth of the engineering school 
and finally the changes in the relations between the schools and 
the industrial world. 

Historically, engineering may be divided into three eras, each 
era being determined by the chief industrial demand. These 
eras are as follows in point of time: the era of the designer and 
inventor; the era of the operator and constructor and finally 
the era of the specialist and executive. 

The demand for inventors and designers was greatest at the 
beginning of the so-called industrial age. The invention of 
the cotton gin, power loom, steam engine, machine tools; the 
discovery of new forces for use in transportation and commu- 
- nication and for the transformation of energy; the develop- 
ment of the factory and concentrated manufacture as against 


66 


| 
| 
| 
a 
4 
= | 
| 


ENGINEERING GRADUATES. 


the individual producer, all these things created a great de- 
mand for inventors and designers—men who were qualified 
by fundamental knowledge of science to design and produce 
new machines, to discover new applications for available forces 
and to investigate existing forces with a view to developing 
machines for commercial applications. 

The years from 1890 to 1900 saw the multifarious applica- 
tions of the forces, materials and ideas developed during the 
previous era. The railway, the telephone, the power plant, the 
steam engine, the electric motor and generator, the turbine and 
water wheel, the machines for the manufacture of diversified 
products—all these were developed and applied with great 
rapidity. 

The great development in commercial applications of engi- 
neering machines created a demand for skilled operators and 
constructors. Men were desired who were capable of con- 
structing machines from design drawings; men were wanted 
in the drafting rooms to make the drawings; men were wanted 
to operate the engines, machines and power plants used for 
commercial purposes. The combined demands for the above 
types of men were so great that the industries were forced to 
train men through the adoption of the apprenticeship system. 

The years from 1900 to the present time were noted for the 
concentration of power production; of manufacture; of sales 
organizations; of financial resources. The industrial world 
was organized and concentrated for economical reasons. The 
engineering fields were divided and subdivided for reasons of 
efficiency. It was an era of efficiency and economy in design, 
operation and production. The industrial world desired execu- 
tives, highly trained specialists in engineering, organizers, busi- 
ness managers and financiers in connection with its engi- 
neering and industrial problems and conditions. 

The foregoing historical divisions of the industrial age are 
not strictly accurate as each division is not a discontinuous 
function of time. There is a demand for all types of men at 
the present time; as the limits in industrial developments have 
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never been ascertained, however, the most insistent demand is 
as outlined and the supply is least. The demand for designers, 
operators and constructors has been greatly lessened by the in- 
creased supply of such men developed by the industries and the 
technical schools. The gage of the peak demand for men is 
found in the salaries. At this time few designers, operators or 
constructors receive $10,000 per year, yet many executives, 
specialist engineers, sales engineers, consulting engineers and 
efficiency engineers receive that figure. $50,000 would be a 
better comparative figure as regards the number of men re- 
ceiving such salaries in the two classes. 

The engineering school is a product of the industrial age 
and is a result of industrial demands. It was born in the 
inventive era and was a direct result of the desire for men who 
had fundamental training in science sufficient for them intelli- 
gently to use the newly discovered machines, forces, materials 
and processes. The engineering school grew gradually from 
a school of pure science to one of applied science because of the 
insistent demands of industries. The growth and evolution of 
curriculums were slow processes and lagged far behind indus- 
trial demands as regards time. 

The era of application and operation gave an impetus to 
engineering schools that has existed almost to this time. The 
demands for skilled operators, draftsmen and mechanics were 
so great that industrial organizations were forced to supply 
some of the men through apprenticeship systems. The engi- 
neering schools were insufficient in number to fill the demand 
for their products. New engineering schools were founded in 
great numbers. The field of pure and applied science was 
sharply divided and defined in this era. The engineering cur- 
riculums were changed in order to train students in the use of 
industrial apparatus in wood and machine shops and in test- 
ing laboratories for steam and electric machines. The schools 
devoted a great amount of time to design and drafting and 
also taught the fundamentals of engineering as contained in 
the pure sciences. This was the golden age for engineering 
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schools—their products were in great demand and excited no 
criticism; the engineering profession was very popular and 
caused the schools to receive private and state support as well 
as a great increase in the number of students. 

The era from 1900 to date, with the resulting changes in 
industrial conditions and demands, has greatly changed the 
working conditions for engineering schools and caused some 
dissatisfaction with their products. The popularity of engi- 
neering as a profession created in the previous era caused a 
large increase in enrollments for several years and in the num- 
ber of engineering schools. These conditions existed long 
after the initial industrial impetus had ceased. The schools 
still kept in view the training of designers and operators al- 
though the demand for such men was decreasing yearly. Engi- 
neering schools continued to add large and expensive shops 
and laboratories to their equipment; some even attempted to 
manufacture commercial products in order to train students 
in commercial methods. The apex of this condition as regards 
the engineering schools was reached long after industrial de- 
mands had changed. The time lag between school curriculums 
and industrial conditions is very great and can only be short- 
ened by more intense codperation between the schools and the 
industries through faculty associations with industrial pur- 
suits. 

The engineering schools awoke to existing conditions in in- 
dustrial pursuits only a few years ago—the prime source of 
awakening being a decrease in engineering enrollment. This 
was explained in part by the growth in popularity of agricul- 
ture at this period, but this alone could not be sufficient reason 
for the decrease in the popularity of engineering as a profes- 
sion. Upon investigation, the schools found that the indus- 
trial conditions and demands had changed. Industry now de- 
sired specialist engineers—a man who was not only an elec- 
trical engineer but also a specialist in one branch of electrical 
engineering such as railways, telephony, illumination, trans- 
mission, ete. The engineering problems were largely problems 
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in economics and no longer those of design or operation. The 
industrial world also desired executives and business managers 
and could not obtain a sufficient number. Industry was look- 
ing to the engineering schools for their supply and found it 
unfitted for the existing conditions. 

The schools found it advisable to conform to industrial de- 
mands as their salvation and life depended upon their prod- 
ucts obtaining larger salaries than were being given them. In 
a haphazard way and at different times the schools began to 
change their curriculums to conform to the new conditions. 
In this revision of curriculums, instead of omitting previous 
courses and replacing them by others of the desired type, they 
simply added to the existing curriculum specialized courses in 
engineering, economics, business law and business manage- 
ment and made no attempt to increase the time alloted for an 
engineering degree. Civil engineering students for instance 
were not only given the previous content of the curriculum 
but were also given specialized courses in concrete construc- 
tion, hydraulic engineering, structural engineering, railroad 
and highway engineering, economics, English, business man- 
agement and business law. The same conditions held true in 
electrical and mechanical engineering. 

During the elapsed time the knowledge of fundamental laws 
and their applications had increased and so required more 
time for their assimilation with the same degree of thorough- 
ness. 

What was the result? The schools founds they had at- 
tempted the impossible; they found that it was impossible to 
have such curriculums in a four-year course. They found 
their graduates were not thoroughly trained even in funda- 
mentals; that their reputations were on the wane; that their 
enrollments were decreasing as a consequence; that criticisms 
were severe ; that radical steps must be taken to avert disaster, 
The realization of this condition was a slow process and was 
marked by no organized effort, on the part of the schools, to 
revise their educational methods and curriculums. Even now 
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a great many schools do not realize that such conditions exist 
and have taken no steps to analyze the trend of engineering 
education, The situation is aggravated by the demands of in- 
dustries for the type of men that cannot be furnished by engi- 
neering schools in a four-year course; the industries do not 
realize the conditions engineering educators face or the prob- 
lem they have to solve—industry demands results irrespective 
of conditions. The schools have proven through costly experi- 
mentation that the type of men demanded is an impossibility 
yet some schools are still trying to supply the demand. 

The industrial engineers desire men trained in funda- 
mentals, operation, design and construction and specialized 
engineers along one line; they desire men trained in economics, 
business organizations and executive duties. They criticize 
the schools because they do not furnish such men in a four- 
year course. 

The schools should admit without question that they fail to 
supply the demand; that they cannot do so under present 
conditions in a four-year course. It is impossible to train a 
high-school graduate in four years so that he will possess all 
the qualifications demanded by industries. The schools should 
admit these facts and submit their brief to industrial engineers. 

Engineering schools are facing a crisis. Industry demands 
results that are not forthcoming. The lives of engineering 
schools depend upon their supplying the demands of industry. 
The problem must be solved and will only be solved by the 
efforts of engineering educators for they are the ones vitally 
interested. An educational campaign is the first step in the 
solution of the problem. Industry and industrial engineers 
must be made to realize that they are demanding the impos- 
sible. That engineering schools have attempted to supply such 
men and found it impossible with the result that the schools 
have been criticized because their products are inaccurate, 
hazy and ill trained in many respects. 

What is the solution of the problem? How can industrial 
demands be satisfied ? 
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A six-year course has been offered as a panacea. The objec- 
tion to the six-year course is the time required. Industries 
have offered no inducements to cause men to take six-year 
courses. Curriculums for six-year courses are very immature 
at the present time. Such a course requires a strong graduate 
faculty as the time has not arrived for abolishing the four-year 
course. The criticisms that curriculums are faulty, that all 
students are given the same training; that initiative is not de- 
veloped ; that there are no facilities for training in commercial 
operation, methods, processes and executive duties—all these 
conditions cannot be changed by simply spreading out the 
present curriculums over two more years. 

Six years is required to give accurate and thorough training 
in the fundamentals of engineering and some specialized train- 
ing in a main division of engineering such as civil, electrical or 
mechanical. The engineering schools are equipped to give such 
training as to faculty and apparatus. It is feasible to balance 
curriculum content and to allow for the natural aptitude and 
personality of students. From the above considerations it 
would seem that the addition of two years would not help 
to supply the commercial demand except by removing the criti- 
cism as to inaccuracy in fundamentals. It would merely give 
the student a proper foundation. 

Commercial methods in manufacture, operation and con- 
struction can only be obtained through academic and commer- 
cial codperation. It is impossible for the schools to have up- 
to-date equipment on a commercial scale. This criticism 
could be readily removed however, through codperative effort. 
Students could be required to work in the industrial world at 
least two summers before a degree is granted. The type of 
work, pay, ete., could readily be worked out in specific cases. 
This field offers a splendid opportunity for development and 
should be considered by engineering educators. 

Fundamental training in engineering is the best foundation 
for executives and organizers. It is not possible to give more 
than this foundation in a four-years course, so the only way 
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this demand can be filled is through the graduate school. 
There is no place for such special training in the four-year 
course and students will not take graduate work unless there 
is some inducement for such work. This condition holds true 
for specialists in one line of engineering. The schools should 
remove all specialization from their four-year courses. They 
should develop strong graduate schools, they should obtain the 
codperation of industries and offer inducements to proper men 
to pursue the graduate courses. 

Taking up the chief criticisms, it is found that in many 
cases engineering graduates of recent years have lacked thor- 
ough and accurate training in engineering. This was due to 
faults in the curriculums and methods of teaching and also 
due to the attempt of industrial engineers to get the impossible. 
This condition and the above criticisms can be removed through 
removal of specialization, balancing the fundamental curric- 
ulum content and educating the industrial engineers. 

The supply of specialists and executives demanded by indus- 
trial engineers can only be obtained through strong graduate 
schools. The graduate schools can only be developed through 
codperative effort. 

The knowledge of commercial apparatus and methods de- 
manded by industry can be obtained through required com- 
mercial summer work, provided industries codperate with the 
schools to offer some inducement for such work. 

The schools should bear in mind the fact that their func- 
tion is to furnish industrial engineers and should not be too 
academic in their aims and curriculums. The present curric- 
ulums of engineering schools show a startling difference in 
content. There is no uniformity in curriculum content, time 
alloted the different courses or methods of presentation. It 
seems feasible to have a better agreement among engineering 
schools as to the above points. 

The industrial world should be made aware of educational 
conditions through an educational propaganda; should be 
taught what to expect of four-year engineering graduates; 
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should be strongly urged to codperate with the schools as to 
summer work and, finally, should offer inducements to stu- 
dents to pursue graduate work so as to cause the development 
of strong graduate schools. 

Some of the criticisms are well founded and can only be re- 
moved by conscientious effort of engineering educators, other 
criticisms are not logical and are made through ignorance of 
the conditions and results possible in engineering education. 
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A STUDY OF THE EARNINGS OF CIVIL ENGI- 
NEERING GRADUATES. 


BY LOUIS MITCHELL, 
Associate Professor of Civil Engineering, Syracuse University. 


During the past year the writer attempted a study of the 
earnings of the graduates in civil engineering from the col- 
lege of applied science at Syracuse University. 

The results are shown graphically on the accompanying 
charts, but an explanation will make a clearer understanding. 

Letters were sent to 249 graduates, asking for statements of 
their annual incomes since graduation, and whether or not they 
were engaged in engineering work. To facilitate replying a 
blank form was enclosed on which the information asked for 
could be noted. These blanks were numbered so that the re- 
plies could be checked up with a mailing list and they were 
not to be signed. 

The letter of request stated that the information was wanted 
for a study of this sort and it was promised that answers would 
be regarded as confidential as far as the individual was con- 
cerned. 

The college of applied science was established in 1901 and 
the first graduating class in civil engineering was in the year 
1902. No member of the 1902 class replied and as there were 
no graduates in civil engineering for 1903, this study is there- 
fore limited to a period of 13 years and is based on 135 replies. 

One hundred and thirty-seven answers were received. One 
reply, as explained later, is not included in the results, and 
one man reported that his employer did not wish him to fur- 
nish the information asked for. 

Chart No. 1 shows replies as received. On this diagram the 
salaries of the 1916 men appear only in the first column, those 
of the 1915 men in the first and second columns, ete. This 
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CHART N& 3 


CLASS 


YEARS SINCE GRADUATION 
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chart also differentiates between the men who are engaged in 
engineering work and those who are not. 

It was hoped that sufficient information would be available 
to make a comparison between these two classifications as well 
as the men who were elected to Tau Beta Pi Society (honor- 
ary engineering fraternity), but these attempts had to be 
abandoned on account of insufficient data. 

On Chart No. 2 the record of each class by years since 
graduation is shown, and on Chart No. 3 is a summary of the 
results on charts Nos. 1 and 2. 

The writer considered showing a ‘‘middle’’ as well as an 
‘‘average’’ income curve, but felt that an inspection of the 
charts showed this to be unnecessary. By ‘‘middle’’ income is 
meant the income of which there are just as many lower as 
higher. Had there been any extremely high salaries this 
would have been justified, as in that case the average salary 
would not be representative. 

Partly for this reason and mainly because the graduate is a 
foreigner, engaged in work in his own country, the annual 
income of one of the men is not included in this report. It is, 
however, of interest to give the following information regard- 
ing him: present salary $10,000, years since graduation 5, 
average salary since graduation $7,600. 

It should also in fairness be stated that in several cases the 
present rate of salary is substantially higher than that indi- 
cated by the last annual income. These are cases where men 
received increases during the year, but whose incomes as re- 
ported include actual yearly earnings. 
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A STUDY OF ENGINEERING ENROLLMENT. 


BY CALVIN H. GROUCH, 
Professor of Mechanical Engineering, University of North Dakota. 


The growth of the engineering colleges at the University of 
North Dakota having been slow during the past few years, 
the writer decided in the fall of 1915 to ascertain, if possible, 
whether the condition was peculiar to North Dakota or was 
prevalent at other institutions and to decide if possible the 
cause for the same. 

Information was obtained from a number of institutions 
with the understanding that it was not for the public but for 
home consumption. Several of those who furnished the in- 
formation requested copies of the results of the investigation 
and a number suggested that they be published in the But- 
LETIN of the S. P. E. E. The latter were so numerous that it 
was decided to ask permission to publish the information sent 
and to secure additional data from other institutions, so that 
one might draw fairly accurate conclusions from a study of 
the same. Permission to publish the information was granted 
in most cases, but in several instances it was not, so that the 
information presented is not as complete or as representative 
as might be desired, but it covers a sufficient number of insti- 
tutions in various parts of the country so that a study of the 
same will enable one to draw fairly accurate conclusions. 

The information received consisted of presidents’ annual 
reports, catalogues, alumni directories and tabulated data 
which had been compiled by the different institutions for 
specific purposes so that the information received was varied 
in character and much of it not germane to the subject being 
investigated, so that it was no small task to select the informa- 
~ tion desired. While much of that received was interesting and 
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would be useful in helping one arrive at conclusions it was so 
different from that asked for and from that sent by other insti- 
tutions that it was impossible to reduce it to a suitable classi- 
fication and it could not be used without much explanation and 
has therefore not been included in the data presented. Only 
such data has been used in plotting the curves which follow, 
as was capable of being reduced to one of three classifications. 


700 Total Engineering Envoliment- 


1895 4900 1905 4910 
Fig. 1. 


The data collected is represented by three groups of curves 
showing Total Engineering Enrollment, Total Engineering 
Graduates and Total M.E., E.E. and C.E. Graduates. It 
should be noted that even this classification does an injustice 
to some institutions, for in some institutions students special- 
izing in chemistry are evidently classified as engineering stu- 
dents while in others they are not, so it was difficult if not im- 
possible to reduce the data to proper bases for comparison. 
The information relative to the four- and five-year courses at 
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A STUDY OF ENGINEERING ENROLLMENT. 


certain institutions was of such a nature that it might easily 
be misinterpreted and has purposely been omitted. The data 
from which curves have been plotted is supposed to cover only 
the four-year courses, though it is barely possible that in one 
or two instances fifth-year or graduate students have been in- 
cluded unintentionally, but even though this has occurred the 
results will not be seriously effected. 


1800 


Total Engineering Enrol/men? 


1600 


RS 1900 49085 10/0 1s 
Fig. 2. 


It was at first planned to plot curves showing the number of 
students enrolled in all of the various branches of engineering, 
but this was impossible because at several institutions the fresh- 
men do not specify the line of engineering they purpose to fol- 
low and are classified as freshmen engineers with no reference 
to any particular branch of engineering. 

In determining the total engineering graduates for certain 
institutions, the graduates from the course in architecture 
have been included as engineers, although the data examined 
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did not so classify them. This was done so as to make results 
comparable, because at several institutions architecture is 
given in the engineering college and the data sent included 
statistics covering both students in architecture and engineer- 
ing and it was impossible to separate them. 

In writing the various institutions for information, the sug- 
gestion was made that any explanation which might be made 
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for sudden changes in the enrollment would be welcome and 
would be useful in helping one interpret the results as the 
change might be due to local rather than to widespread causes, 
but with few exceptions the data was submitted without com- 
ments. 

While sudden changes in certain curves may perhaps be ex- 
plained by local conditions, one is impressed, from a study of 
the curves, by the fact that since about 1908 there has been, 
with here and there an exception, a marked decline in the 
engineering enrollments at a number of institutions. 
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It would be both interesting and instructive if tables or 
curves were available, showing the enrollments not only in the 
various lines of engineering, but in the various other pro- 
fessions at all the leading institutions. The author has com- 
piled several of such tables for different institutions, but will 
include only one, as it shows in a pronounced manner what 
is taking place to a more or less degree at many other institu- 
tions. A study of the curves will show that this condition is 
not peculiar to any one institution. 

The following table shows some of the statistics selected from 
the data concerning one institution. 


TorTaL ENROLLMENT. 


Year. 

1908. | 1909. | 1910. | 1911. | 1912. | 1913. | 1914. | 1915. 
156 | 199} 256| 319) 378| 515} 577) 608 
118; 119} 153} 175| 191| 218} 248) 283 
Chemical engineering.............. 79| 74) 102} 130} 138) 168 
Mechanical engineering........... 373 | 346 | 342) 338| 365) 348] 343 
Electrical engineering...........+. 432| 408 | 401 375| 351| 321} 303 
Civil 385 346 | 245) 232) 192 
Total M.E., E.E. and C.E. 

258 | 219| 217| 183} 165| 150 


It will be noted that at this institution the enrollment in 
agriculture during the period from 1908-1915 has quadrupled, 
the enrollment in science has more than doubled, that in chem- 
ical engineering has trebled and that in mechanical, electrical 
and civil engineering has decreased. 

That the increased interest in agriculture is not confined to 
this one state or institution is shown by the enrollment at 
Cornell University where between the years 1895 and 1902 the 
enrollment in agriculture increased from 45 to 92, when it 
began to increase rapidly and in 1915 had increased to 1,670. 
In other words during the last thirteen years it has increased 
nearly eighteen fold, a most remarkable growth showing a de- 
cided awakening to, and an appreciation of, the value of scien- 
tifie agriculture. The enrollment in engineering and architec- 
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ture at Cornell increased from 1,056 to 1,885 between the years 
1902 and 1910 and then declined to 1,570 in 1915. 


An examination of the data from a number of other institu- - 


tions indicates that there has been a marked falling off in the 
enrollments in the older lines of engineering such as mechan- 
ical, electrical and civil engineering and a large increase in the 
enrollments in agriculture, chemical engineering or applied 


wt Total Engineering Graduates. 


chemistry, sanitary engineering, science and architecture. To 
form a correct opinion as to what is taking place, one should 
not only have information similar to that here presented but 
he should have data showing the enrollments in all of the other 
four-year courses in the leading institutions so as to determine 
what proportion the engineering students form of the whole 
student body. Curves showing this information in percentages 
of the total student enrollment would probably indicate still 
sharper declines in the engineering enrollments at many insti- 
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tutions than are indicated by the curves here presented as the 
total enrollment at most of the institutions has doubtless in- 
creased during the period investigated. 

It is not the purpose of the author to draw conclusions but to 
place before the reader some of the results of his investigation 
and allow the reader to draw his own conclusions. The author 
regrets that the information is so incomplete, but, as previ- 
ously stated, he was unable to obtain permission to publish the 
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data concerning several institutions which would have enabled 
him to have made a much better presentation of the subject. 
The data from one institution showed with one exception a 
decline in the number of entering engineers since 1908, which 
was attributed to the fact that enlarged attendance was not 
encouraged for financial reasons. This decline continued until 
after the tuition had been increased, thus enabling expansion 
when the curve shows an upward tendency. 
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In one other university the college of engineering was re- 
organized in 1912 and an increased enrollment followed. At 
another institution, the decline in the engineering enrollment 
was attributed to increase in entrance requirements. 

At the University of North Dakota the entrance require- 
ments of all colleges of the university have for years called for 
fifteen units. To enter the liberal arts or teachers colleges a 


Total ME.CE.+EE Graduates. 


Fig. 6. 


student must offer four constants consisting of three years of 
English and one of mathematics, the remaining eleven units 
being electives which may be offered from certain groups, while 
a student entering one of the engineering schools in the past 
must have offered ten constants and five electives at entrance. 
This number of constants required for entrance to the engi- 
neering schools was reduced in 1916 by transferring two years 
of foreign language and physics from the list of constants to 
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the elective list and at the same time provision was made in 
the college course for the foreign languages. Fifteen units are 
required as heretofore but the reduction in the number of 
constants and a corresponding enlargement of the elective list 
will doubtless have a marked effect upon the engineering en- 
rollment at this institution. 


Total ME,CE+EE Graduates 


1900 1905 1910 19S 


Fig. 7. 


The following explanatory statements give the names of the 
institutions represented by the various curves and the classes 
of students included in the statistics from which the curves 
have been plotted. 

The abbreviations used are as follows: 

M.E. for Mechanical Engineering, 
E.E. for Electrical Engineering, 
C.E. for Civil Engineering, 
Chem.Eng. for Chemical Engineering, 
Mi.Eng. for Mining Engineering, 
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Sanit. for Sanitary Engineering, 
Arch. for Architecture, 

Mar.E. for Marine Engineering, 
Chem. for Chemistry. 


“00” «6 Tefal Enroll ment in Agriculture. 
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Fig. 8. 


ToTAL ENGINEERING ENROLLMENTS. 


Curve 
No. Name of Institution. Classes of Students Represented. 


1. University of Montana ..... . M.E., E.E. and C.E. 

2. University of North Dakota.. M.E., E.E., C.E. and Mi.Eng. 

S. . M.E., E.E., C.E. and Chem.E. 

4. University of Nebraska ..... M.E., E.E., C.E., Sanit.Eng., Mi.Eng. 
and Metallurgical Eng. 

5. University of Kansas ....... M.E., E.E., C.E., Mi.Eng., Chem., 
Saint. and Arch. 

6. University of Minnesota .... M.E., E.E. and C.E. 

University of Washington ... M.E., E.E., C.E, and Chem.Eng. 

8. Lehigh University .......... M.E., E.E., C.E., Chem.Eng., Electro 
Metallurgical, Metallurgical Eng., 
Mi.Eng. and Arch. 
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31. 


32. 
33. 


34, 


A STUDY OF ENGINEERING ENROLLMENT. 


University of Wisconsin .... M.E., E.E., C.E. and Mi.Eng. 

Ohio State University ...... M.E., E.E., C.E., Mi.Eng., Arch., 
Clay working Ceramics, Chem., In- 
dustrial Arts. 


Purdue University ......... M.E., E.E., C.E. and Chem.Eng. 

University of Illinois ....... M.E., E.E., C.E., Mi.Eng., Arch. and 
others. 

University of Michigan ..... M.E. E.E., C.E., Chem.Eng., Mar.E. 
and Arch. 

Cornell University ........ .. M.E., E.E., C.E. and Arch. 


TOTAL ENGINEERING GRADUATES. 


University of Idaho ........ M.E., E.E., C.E., Chem.Eng. and 
Mi.Eng. 

University of Pittsburgh .... M.E., E.E., C.E., Chem.Eng. and 
Sanit. 

Armour Institute of Tech- 

M.E., E.E., C.E., Chem.Eng., Fire 

Protection Eng. and Industrial 
Arts. 


University of Pennsylvania.. M.E., E.E., C.E. and Chem.Eng. 
Case School of Applied Sci- 
M.E., E.E., C.E., Mi.Eng., Chem.Eng., 
Physics and Arch. 
University of North Dakota.. M.E., E.E., C.E. and Mi.Eng. 


Brown University .......... M.E., E.E, and C.E. 
M.E., E.E., C.E. and Chem.Eng. 
Worcester Polytechnic Insti- 
M.E., E.E., C.E., Chem.Eng. and Gen- 


eral Science. 
Stevens Institute of Tech- 
M.E., E.E., C.E., Chem.Eng., Arch. 
and Physies. 
University of California .... Chem.Mechanics and C.E. 
Massachusetts Institute of 


ee M.E., E.E., C.E., Arch., Chem.Eng., 
Sanit. and Mi.Eng. 
Cornell University .......... M.E., E.E., C.E. and Arch. 
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9. 
12. 
13. 
14, 
21, 
22. 
23. 
24. 
25. 
26. 
27. 
30. 
= 
: 


A STUDY OF ENGINEERING ENROLLMENT. 


M.E., E.E. anp C.E. GRADUATES. 
Curve No. 
41. University of Idaho. ’ 
42. University of Washington. 
43. Brown University. 
44. Armour Institute of Technology. i 
45. Case School of Applied Science. F 
46. University of Nebraska. y 


47. University of Illinois. 
48. Massachusetts Institute of Technology. 
49. Purdue University. 
50. Cornell University. 


ToTAL ENROLLMENT IN AGRICULTURE. 


Curve No. 
61. University of California. 
62. Purdue University. 
63. Cornell University. 
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EDITORIAL. 


The article by Sanford A. Moss, of the General Electric 
Company, in this number of ENGINEERING EDUCATION calls 
attention in a different way to the importance of reorganizing, 
to a certain extent, the courses in engineering so as to bring 
into the freshman and sophomore years some of the applica- 
tions of engineering in such a way that the student will feel 
when he elects the engineering course, that he is studying 
engineering. 

Mr. Moss shows that there is little actual contact with the 
sort of problems which practicing engineers must solve in 
designing, constructing and operating machinery. He calls 
attention to the fact that it is not now customary to give ma- 
chine design, kinematics, mechanism, mechanical laboratory, 
and experimental engineering in the freshman year, but pro- 
poses that courses should be so arranged that this can be done. 
A study of the curricula of the engineering courses emphasizes 
the fact that there are many subjects, especially in experi- 
mental engineering, now given in the junior and senior years, 
which could be given to advantage to the student and to the 
courses in the freshman and sophomore years. It does not 
appear that it is necessary that students should have the 
whole, or even a large part of the theoretical work, before 
taking up some of the courses which deal essentially with the 
work which, as practicing engineers, they must do. 


THE EXECUTIVE COMMITTEE HAS ADOPTED A 
RESOLUTION WHEREBY MEMBERS WHO HAVE EN- 
TERED GOVERNMENT SERVICE ARE EXEMPT 
FROM DUES DURING THEIR PERIOD OF SERVICE. 

TO SUSTAIN THIS ACTION ALL DUES MUST BE 
PAID IMMEDIATELY. 

PLEASE SEND CHECK TO W. O. WILEY, TREAS- 
URER, 432 FOURTH AVENUE, NEW YORK CITY. 
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COLLEGE NOTES. 


COLLEGE NOTES. 


University of Illinois—The number of undergraduate stu- 
dents registered in the College of Engineering of the Univer- 


of the Department of Agriculture, has been appointed pro- 
fessor of farm engineering. 
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3 sity of Illinois twelve days after the beginning of registration 
3 for the new year, is as follows: 
e Municipal and sanitary engineering ...............eeee0. 11 : 
Y The enrolment of students in the whole university, not in- 
y eluding the College of Medicine, the College of Dentistry and 
D- the School of Pharmacy, which are located in Chicago, is as * 
e. follows: 
aid College of Commerce and Business Administration ...... 554 
ot College of Liberal Arts and Sciences .................. 1,598 } 
he 4140 
Kansas State Agricultural College—C. F. Baker, AB. : 
A University of Illinois, B.S. in Architecture and M.S. in Archi- ; 
- tecture Massachusetts Institute of Technology and for about . 
T ten years in architectural practice, has been appointed pro- b 
E. fessor in charge of our department of architecture. i 
K, J. T. Ekblaw, Yale, B.S. and MS. University of 
Illinois and recently with the Division of Rural Engineering 3 
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COLLEGE NOTES. 


J. D. Walters, for forty-one years professor of architecture 
at the Kansas State Agricultural College, has been made Pro- 
fessor Emeritus. 

M. W. Furr, B.S. in C.E. Purdue University, and re- 
cently instructor in the State University of Iowa, has been 
appointed instructor in civil engineering. 


Lafayette College.—As evidence of the cordial relation 
which exists between the French Embassy at Washington and 
Lafayette College, the greatest memorial to General LaFay- 
ette, General Vignal, Military Attache at the embassy, will 
make an address at the college on its Founders’ Day, October 
24. General Vignal is a colonel of engineering in the French 
Army and was very prominent in the battle of the Marne. It 
is very appropriate, therefore, that he should have elected as 
the subject of his address, ‘‘Science and Engineering in Mod- 
ern Warfare.’’ The college will confer on General Vignal 
the degree of doctor of engineering. 

At a recital given by Professor Charles E. Knauss, of Phila- 
delphia, the new organ in the Colton Memorial Chapel at 
Lafayette was dedicated last week. The organ is the gift of 
Mrs. J. Milton Colton, the donor of the chapel. The instru- 
ment was built by the Ernest M. Skinner Company, of Boston. 
It is a three manual organ with a total of fourteen hundred 


pipes. 


The Pennsylvania State College—Prof. E. D. Walker, head 
of the Department of Civil Engineering of the Pennsylvania 
State College, is captain in Company A, of the 5th regiment 
of Engineers, which left Pittsburgh about July 8 for foreign 
service. 

Prof. Hugo Diemer, head of the Department of Industrial 
Engineering, has received a commission as major in the Ord- 
nance Department. He is at present located at Lowell, Mass., 
in charge of the inspection of fire arms. 

Other members of the faculty who are in military service 
are Mr. J. J. Light, of the Department of Mechanical Engi- 
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BOOK REVIEWS. 


neering, who has been commissioned a captain; Lieutenants 
Steel, Long and Bryans, of the Department of Civil Engineer- 
ing, are on duty at various camps; Mr. Mills, of the Electrical 
Engineering Department, is in Washington on naval con- 
struction. 

The School of Engineering has the largest freshman en- 
rollment in its history, numbering 271 as compared to 210 at 
this time last year. The upper classes are from 50 to 75 per 
cent. of normal, due to the large number who volunteered last 
spring. 

Ninety per cent. of the faculty of 70 in the School of Engi- 
neering were employed in government or industrial engineer- 
ing service during the summer vacation. 

Prof. E. N. Bates, of the Department of Mechanical En- 
gineering, conducted investigations for the Department of Ag- 
riculture on the Pacific Coast. 

Prof. R. B, Fehr was in the employ of the Bureau of Public 
Roads, Washington, D. C., investigating the subject of soil 
pressures. 


BOOK REVIEWS. 


Electrical Engineering—Advanced Course. By ERNEST 
Juuius Bere, Se.D., Professor of Electrical Engineering, 
Union College. Author of ‘‘ Electrical Engineering—First 
Course.’’ MeGraw-Hill Book Co. 1917. 69. 330 
pages, 163 illustrations. Cloth. $3.50 net. 

Abstracts of a series of lectures given by the author ar- 
ranged in teachable form, especially adapted to graduate stu- 
dents in electrical engineering. Abnormal or transient con- 
ditions in electric circuits are treated mathematically in a 
manner thoroughly intelligible to the technical graduate. A 
really advanced book on practical electrical engineering prob- 
lems. 

H. E. D. 
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BOOK REVIEWS. 


Applied Mechanics. By AuFrep P. Poorman, A.B. and C.E., 
Assistant Professor of Applied Mechanics, Purdue Uni- 
versity. MeGraw-Hill Book Co. 1917. 6X 8}. 240 pages. 
$2.00. 

This is a book of 240 pages evidently designed as a text 
for a class which completes its study of analytic mechanics 
in a single semester. It covers the usual ground clearly, con- 
cisely, and completely. The author develops his subject by a 
well-written discussion followed by one or two typical ex- 
amples worked out as illustrations. These are followed by 
a well chosen set of problems. Many sets of general prob- 


lems are also included. 
W. R. W. 


In Re Theoretical Depreciation. By J. E. Auuison, St. Louis, 
Mo. A paper presented for the consideration of the Public 
Service Commission for the First District of the State of 
New York by the Consolidated Gas Company. 

This is a very able presentation of the subject of deprecia- 
tion. This much discussed subject is brought out in detail by 
a thorough discussion and analysis of the paper presented by 
Dr. Weber, of the Public Service Commission of the First 
District of the State of New York. This report should be 
read by all those interested in depreciation of operation in any 


form. 
H. E. D. 
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Panama Canal Lockages Made Certain 
by Selecting G. E. Equipment 


Prompt passage through the 
Panama Canal may be demand- 
ed by grave issues of internation- 
alimport. Lockages must be per- 
formed with absolute certainty. 

Conscious of this important 
consideration the experts of the 
U. S. Government studied all 
forms of power and the apparatus 
for their generation and applica- 
tion. 

Apparatus made by General 


Electric Company was selected. 
From the hydro-electric plant at 
Gatun, where all power is gener- 
ated by three 2,000 Kw. G-E 
generators, to the giant lock 
gates, valves, dam gates, emer- 
gency dams, etc., which are op- 
erated by G-E motors and con- 
trol equipment, you can hear but 
one report, ‘The operation of 
the electrical equipment has been 
highly satisfactory.” 


General Electric Company 


C36) General Office: Schenectady, N. Y. (6) 
Address Nearest Office 


Boston, Mass. New York, N. Y. 
Cincinnati, Ohio Chicago, Ill. 


Denver, Colo. 
Detroit, Mich. (G. E. Co. of Mich.) 


Philadelphia, Pa. Atlanta, Ga. 
San Francisco, Cal. 
St. Louis, Mo. 


Dallas, Tex. (So. West G. E. Co.) 6726 
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When Your Students 


Secure jobs that include 
“testing,”’ they are very 
likely to be required to 
measure insulation resistance 
with a 


Megger Testing Set 


Therefore why not make 
them familiar with the 
** Megger Method,’’ before 
leaving school or college? 


Sooner or later, we believe 
a Megger will be found in 
each well equipped Engineering Laboratory; and shall be glad to do our 
part, by supplying full particulars (including catalog) upon request. 


JAMES G. BIDDLE 


1211-13 Arch Street Philadelphia 


The Leeds & Northrup Co. 


Electrical Measuring Instruments 
of Precision 


for use in Engineering Laboratories 


Our publications contain much scientific information 
of interest to Engineers. If you are not receiving this 
literature may we place your name upon our mailing list ? 


4910 Stenton Ave. PHILADELPHIA 
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This immensely valuable catalogue sent free on request 
A DESCRIPTIVE LIST OF 


TECHNICAL BOOKS 


Prepared by a Committee of the 


SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION 


This is a reprint of the list issued in 1905, with a supplement con- 
sisting of newer books recommended by Epwarp F. Srevens, Librarian 
of the Pratt Instirure Free Liprary. 

The above list includes but a small portion of our extensive stock of 
technical and scientific books. We invite correspondence with this de- 
partment of our store, and also recommend our Montuty BuLetin oF 
New Books, giving descriptions of all new books both general and tech- 
nical, which will be sent free to any address, 


A. C. McCLURG & CO. 
218-224 South Wabash Avenue CHICAGO 


THE NEW ERA PRINTING COMPANY 


LANCASTER, PA. 


is prepared to execute in first-class and satisfactory 
manner all kinds of Printing, Electrotyping and 
Binding. Particular attention given to the work of 
Schools, Colleges, Universities and Public Institutions 


Books, Periodicals 
Technical and Scientific Publications 
Monographs, Theses, Catalogues 


Announcements, Reports, etc. 
All Kinds of Commercial Work 


Publishers will find our product ranking with the best 
in workmanship and material, at satisfactory prices. 
Correspondence solicited. Estimates furnished. 


THe New Era Printing Company 
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The Bulletin of the Society for the Pro- 
motion of Engineering Education 


PUBLICATION COMMITTEE 
G. R. Chatburn, Henry S. Jacoby, F. L. Bishop 


The Bulletin is the official organ of the Society. It is published 
monthly from September to June. It contains not only the text of papers 
presented before the Society, but also college notes, short contributions 
from members, and matters of general interest to all persons connected 
directly or indirectly with technical education. 

The Society comprises about fifteen hundred teachers, engineers and 
other persons interested in technical education and a considerable number 
of educational institutions. 


Subscription Price 

The membership fee includes one subscription to the Bulletin. To 
non-members and libraries, the price of the Bulletin is $2.00 per year. 
Libraries may subscribe for the Bulletin and Proceedings for $4.00 per year. 

Communications regarding subscriptions, advertising and editorial 
matter should be addressed to The Bulletin of the Society for the 
Promotion of Engineering Education, 41 North Queen Street, Lan- 
caster, Pa., or to the Editor, Dean F. L. Bishop, University of Pitts- 
burgh, Pittsburgh, Pa. Remittances should be drawn to the order of 
Mr. W. O. WILEY, Treasurer, 432 Fourth Avenue, New York. 


Proceedings 
of the 
Society for the Promotion 
of 
Engineering Education 


contains the best literature in the English language on the 
subjects connected with Engineering teaching ;—invaluable to 
young teachers. 

Per volume: To non-members, $2.50; to Libraries, $2.00; 
to members, Vols. I-VIII, $1.00; Vols. IX—XXIII, $1.50.— 
WHILE THEY LAST. 


Twenty year index free to purchasers 


F. L. BISHOP, Secy. 
University of Pittsburgh, Pittsburgh, Pa. 
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POSITION WANTED 
930. Teacher of mechanical and 
architectural. engineering .sub- 
jects is now available for college 

oOruniversity appointment. Eight 
years engineering and teaching 
experience. F creden- 
~ tials. 


Study the Instrument Question. 
~Only when you have stadied it by direct comparison will you 
realize fully what a high degree of efficiency and. economy you can 


effect by selecting 


Indicating Instruments 


AS soon as. you inspect them—even before you subject them to the 
test of comparison in actual use—the reasons for their acknowled 
superiority will be apparent to si Leta reasons are revealed in 

structural detail. 


tions. Battery Testers are also included. 


WESTON BLECTRICAL INSTRUMENT 


: 
: Weston D.C. Miniature Precision Instruments re 
afe masterpieces of electrical and mechanical workmanship. They are accurate, dead- : 
e beat, extremely sensitive, effectively shielded and legible. é i 
The group includes ‘Voltmeters, Ammeters, and VYolt-Ammeters, both portable 
and switchboard, of various models and ranges, which offet a selection from over 300 
New York Boston Chicago. ‘St, Louis San Francisco #Winnipég London 
Philadelphia Richmond Cincinnati Detroit Montreal Vancouver Paris 
Pittsburgh Buffalo. Cleveland Denver Toronto Petrograd Florence 


Outline 


for the Study of 


BITUMENS 


With especial reference to their use 
in Highway Construction 
With Bibliography R 
Copies of this booklet sent free to any 
instructor or student 


MOVING PICTURE FILM 


(3 reels) showing the mining and refining of 
asphalt and the construction of all types of 
asphalt "pavements and roads; also film (of 
particular interest to chemistry classes) illus- 
trating the Brownian movement of colloidal 
asphalt solutions. 


Loaned Free to any School of Engineering 
or Chemistry 


Address 
Educational Department 


The Barber Asphalt Paving Co. 


PHILADELPHIA, PA. 
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